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A permanently captive 21-year-old male bald eagle was diagnosed with chronic degener-
ative joint disease in the right stifle with severe lameness (Grade 5) based on radiography.
Clinical signs included decreased movement, vocalization, non weight-bearing on the
affected limb, inappetence, depression, and pododermatitis on the left foot (bumble-
foot, Grade 3). The eagle was treated with anti-inflammatory or analgesic drugs including
carprofen and celecoxib. As there was no observed clinical improvement with any of the
treatments, acupuncture treatment was provided. The eagle was treated with dry needle
acupuncture once per week for 2 months and biweekly for another 2 months. The Tradi-
tional Eastern Medicine diagnosis of this eagle was Bony Bi syndrome. The selected
acupuncture points were ST 36, LI 4, BL 40, BL 60, GB 34, and Ba Feng (Table 3). The
lameness score improved from Grade 5 to Grade 1 after 4 months of acupuncture treat-
ment. The observed pododermatitis improved from Grade 3 to Grade 0. Symptoms
including inappetence and vocalizations were significantly reduced over the 4 month
period. There was no significant improvement in the radiographic signs. In conclusion,
acupuncture may be a potential medical option for permanently captive raptors having
musculoskeletal conditions, such as degenerative joint disease.1. Introduction
The Raptor Center at the University of Minnesota, St. Paul,
MN, USA, which was established in 1974, is a world
renowned rehabilitation and education facility andtributed under the terms of the
4.0) which permits unrestricte
s properly cited.
f Minnesota, College of Veterina
hoi).
6.09.020
of Pharmacopuncture Institute.rehabilitates more than 800 sick and injured raptors annu-
ally. The majority of raptor patients at the Raptor Center
are treated for physical trauma and injury [1].
The bald eagle (Haliaeetus leucocephalus) is amember of
the Accipitridae family. Based on a morbidity and mortality
survey, trauma is themost common cause ofmortality in baldCreative Commons Attribution Non-Commercial License (http://
d non-commercial use, distribution, and reproduction in any
ry Medicine, Veterinary Clinical Sciences Department, 1352 Boyd
Figure 1 Pododermatitis of plantar metatarsal pad of bald
eagle before and after acupuncture treatment. (A) Before
acupuncture treatment: left plantar metatarsal pad of bald
eagle shows Grade 3 pododermatitis (red arrow). (B) After the
eighth acupuncture treatment: pododermatitis on both plantar
metatarsal pad was not detected.
Raptor Acupuncture 331eagles [1,2]. The common traumatic injuries of raptors
include fractures, wounds, and tendon or joint injury caused
by vehicular collisions, electrocution, gunshot, trapping by-
catch, fish tackle, and poisoning [1,2]. The primary goal of
raptor rehabilitation is to recondition and release the raptors
back to their natural habitat. Nonreleasable raptors are
often utilized for educational programs [1].
Based on Traditional Eastern Medicine, raptors are
categorized into the Yang constitution having a higher heart
rate, body temperature, and metabolic rate than those of
small animals [3]. Thus Heat Bi or Damp-Heat Bi or Wind-
Damp Heat Bi syndrome is a common pattern based on
etiological factor and Muscle Bi or Bony Bi syndrome based
on the location of the illness [3,4]. Bi syndrome is caused by
the stagnation of movement of qi or blood circulation due
to the pathogenic factors including wind, cold, dampness,
or heat. Major clinical signs include pain, numbness,
heaviness, warming sensation, inflammation, limitation of
movement, muscle atrophy, or weakness.
Acupuncture is widely accepted as a noninvasive and
safe medical option for alleviating pain and inflammation
by releasing neurotransmitters and other biological sub-
stances [5,6]. Therefore, acupuncture is a common medical
option for treating musculoskeletal diseases in many spe-
cies including bovine, equine, canine, and feline, but not in
raptors [3,4,7e10].
Raptor acupuncture is an atypical medical option and
differs frommammalian acupuncture because of anatomical
and physiological dissimilarities.3 Although avian acupunc-
ture is an infrequent medical option for birds, especially
raptors, several studies show a reliable outcome for treating
musculoskeletal and behavior disorders in zoo animals [8,9].
The data obtained from this study showed that
acupuncture would be a potential medical option for rap-
tors showing clinical signs of degenerative joint disease.2. Case Presentation
A permanently injured 21-year-old male bald eagle used for
educational programming at The Raptor Center was pre-
sented with lameness. The eagle had been in captivity since
1989, when it was originally presented with fractures of the
humerus and ulna. While the fractures healed, the bird was
deemed nonreleasable due to inadequate flight capacity.
Thus, it was placed in the Education Department for use in
outreach programming. Radiographs showed degenerative
joint disease in the right wing. Due to this existing condi-
tion, the bird was supplemented with Cosequin Joint Health
Supplement (Nutramax Laboratories Veterinary Sciences,
Inc., Lancaster, SC, USA) since November 2001.
In 2008, he developed acute lameness in the right leg after
starting a retraining program for standing on the glove and
going in and out of travel crates. In addition to acute lame-
ness, he also showed reluctance to move from perch to perch
in his enclosure, inappetence, and depression. Concurrently,
moderate pododermatitis (bumblefoot) developed on the left
plantar metatarsal pad (Grade 3; Fig. 1; Table 2). Podo-
dermatitis (bumblefoot) is a combination of pressure sores
and/or infection of the plantar of the foot [11,12]. Etiological
factors include obesity, poor diet, inactivity, inappropriate
perches, and uneven weight-bearing showing hyperemia andflattening of the skin of the digital and metatarsal pads.
Depending on the severity, there are seven types of podo-
dermatitis from Grade 1 to Grade 7 (Table 2) [13].
Rimadyl (1 mg/kg PO q12h; Carprofen, Pfizer Animal
Health, Exton, PA, USA) was administered once daily for
1.5 months. Carprofen is a nonsteroidal anti-inflammatory
drug that inhibits the production of cyclooxygenase-2 (COX-
2) and prostaglandins. Although carprofen is licensed for
canine use only and the efficacy for avian use is not
established, it has been used for arthritic conditions in
birds [14]. Due to the ineffectiveness, therapy was changed
to celecoxib (10 mg/kg PO q24h; Celebrex, Searle, Kala-
mazoo, MI, USA). Celecoxib is a selective COX-2 inhibitor
and primarily inhibits cyclooxygenase which is different
from conventional nonsteroidal anti-inflammatory drugs
inhibiting both COX-1 and COX-2. COX-2 enzymes are re-
ported to be responsible for pain, inflammation, and py-
rexia [15]. Although celecoxib is not licensed for veterinary
use, it is used for pain management in birds.
In spite of the allopathic treatment, the bird still showed
severe clinical signs including reluctance to movement,
inappetence, vocalization, depression, and Grade 3 podo-
dermatitis (Table 2). Since allopathic medicine did not
achieve the acceptable level of improvement as defined by
the clinical signs, acupuncture treatment was initiated
once per week for 2 months, then followed by treatment
every 2 weeks for 2 more months.
After the first acupuncture treatment, the bird was still
reluctant to use his left foot for perching or moving. He did
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Table 3 The function and location of the selected acupuncture points [3,4].
Acupuncture points Location Function
Ba Feng
Avian Jiao Pan
In the interphalangeal space between the 1st & 2nd, the 2nd & 3rd,
& the 3rd & 4th phalanges on the dorsal surface of the foot.
Relaxes the sinews, expels wind-damp, & invigorates blood.
BL-40
Avian Xi Wan
Midpoint of the popliteal fossa. Benefits lumbar, knees, lower limbs; activates channels & alleviates pain,
inflammation, pain, swelling of the foot & the knee.
BL-60
Kun Lun
On the lateral aspect of the ankle, immediately proximal to the
cartilage tibialis, in the depression between tibiotarsus & the
tendon of the gastrocnemius muscle.
Expels wind, clears heat, removes obstruction from the channel.
Relaxes muscle & stiff neck; strengthens lumbar spine, pain in the back,
shoulder, & wing.
GB-34
Yin Ling Quan
On the lateral aspect of the tibiotarsus, in the proximal
interosseous foramen, immediately distal & cranial to the
head of the fibula.
Benefits sinews & joints & alleviates pain; muscle atrophy, motor impairment,
numbness & pain in the legs, pain & swelling of the knee, pathologic regurgitation.
LI- 4
He Gu
On the dorsal face of the slightly flexed wing in the angle
formed by the alular digit & the 3rd metacarpal bone.
Removes obstruction from the channel & tonifies Qi.
SP-6
San Yin Jiao
At the caudal border of the tibiotarsus, cranial to the medial
epicondyle, approximately 1/4 of the way up from the medial
epicondyle of the tibiotarsus to the stifle.
Strengthens spleen, tonifies the liver, kidney, & spleen, nourishes blood, yin,
moves blood, motor impairment, paralysis & pain in the leg.
ST-36
Zu San Li
Lateral to the tibial crest, in the belly of cranial tibial muscle. Tonifies Qi, nourishes blood; benefits aching of stifles & hind limbs, hemiplegia
ST-40
Feng Long
On the cranial & lateral aspect of the tibiotarsus, midway
between patella & lateral epicondyle.
Resolves damp & phlegm, clears heat, opens chest, pain, paralysis, epilepsy,
mental disorder, muscle atrophy, & motor impairment.
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Raptor Acupuncture 333however use his right foot to grab the food presented for the
first time since he developed the acute clinical signs. After
the second acupuncture treatment, there were healing
signs of pododermatitis on his left lateral metatarsal pad.
After the third acupuncture treatment, the eagle took a
bath and grabbed food with his beak and with his left foot
for the first time since symptom onset. The bird bathed and
perched which he had not been willing to do since the acuteFigure 2 Radiographic assessment of degenerative joint
disease (DJD) of the bald eagle. Ventrodorsal radiograph of
eagle. (A) Before acupuncture treatment: the eagle shows
severe DJD on the right stifle (arrow). (B) After the 11th
acupuncture treatment: the eagle shows DJD on the right stifle
and there is no remarkable improvement. (C) After the 22nd
acupuncture treatment: the eagle shows DJD on the right stifle
and there is no remarkable improvement.symptom onset prior to acupuncture. The bird was bearing
weight on his right foot and leg. After the fourth acupunc-
ture treatment, the bird willingly took food with both feet
and began bearing weight on both legs. The bird stopped
vocalizing after the fifth acupuncture treatment. After the
eighth acupuncture treatment, there was a significant
clinical improvement in the lameness score from Grade 5 to
Grade 2 (Table 1) [16,17]. Radiographs showing degenera-
tion in the right stifle did not demonstrate improvement
compared with before and after acupuncture treatment
(Figs. 2A and 2B). The bird was taken off celecoxib after the
11th acupuncture treatment, but he continued to receive
Cosequin Joint Health Supplement. After the 14th
acupuncture treatment, his lameness was scored as Grade 1
(Table 1). After the 16th acupuncture treatment, he acted
completely normal. There was no improvement in radio-
graphic presentation 4 months after acupuncture treatment
(Fig. 2C), despite marked improvement of clinical signs.
3. Discussion
The American Veterinary Medical Association approved
acupuncture as an alternative and complementary medical
modality for the treatment of animal diseases in 1996.
Acupuncture has been applied for treating a variety of
ailments including musculoskeletal-neurological disorders,
hormonal imbalance, metabolic imbalances, and organ
problems. As shown in the results, acupuncture treatment
was associated with clinical improvement in this case,
including improved lameness Score 0e1 from lameness
Score 5, balanced weight-bearing, and free from the
pododermatitis (Grade 0 from Grade 3). Concomitantly,
overall physical condition was also improved such as
appetite, depression, and vocalization.
In conclusion, acupuncture may be a complementary or
alternative medical modality for a rehabilitation program
for raptors which have musculoskeletal conditions.
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